A Gram-positive, rod-shaped bacterium, designated strain LBY T , was isolated from the blood of a Korean patient. The organism could not be identified based on conventional clinical microbiological methods. 16S rRNA gene sequencing and phylogenetic analysis revealed that it belonged to the genus Paenibacillus, but was distinct from recognized Paenibacillus species. The genus Paenibacillus, which was defined by Ash et al. (1993) on the basis of 16S rRNA gene sequence analysis, comprises facultatively anaerobic or strictly aerobic, rodshaped bacteria with DNA G+C contents ranging from 45 to 54 mol%. Members of the genus Paenibacillus have been isolated from a variety of sources, including soil, the rhizosphere, water, diseased insect larvae and foods, and they show physiologically diverse characteristics (Daane et al., 2002) . A few Paenibacillus species are pathogenic. For example, Paenibacillus alvei, Paenibacillus macerans and Paenibacillus polymyxa have been isolated from patients suffering from meningitis, sickle cell anaemia, wound infection and ovine abortion (Logan & Turnbull, 2003) .
The genus Paenibacillus, which was defined by Ash et al. (1993) on the basis of 16S rRNA gene sequence analysis, comprises facultatively anaerobic or strictly aerobic, rodshaped bacteria with DNA G+C contents ranging from 45 to 54 mol%. Members of the genus Paenibacillus have been isolated from a variety of sources, including soil, the rhizosphere, water, diseased insect larvae and foods, and they show physiologically diverse characteristics (Daane et al., 2002) . A few Paenibacillus species are pathogenic. For example, Paenibacillus alvei, Paenibacillus macerans and Paenibacillus polymyxa have been isolated from patients suffering from meningitis, sickle cell anaemia, wound infection and ovine abortion (Logan & Turnbull, 2003) .
Here we describe the isolation of a Paenibacillus-like bacterial strain, designated LBY T , from a febrile patient. Results of 16S rRNA gene sequencing and biochemical testing indicate that this bacterial isolate represents a novel species of the genus Paenibacillus.
A 75-year-old male who had been in a long-term care facility was transferred to our emergency room due to a fever that had persisted for 2 weeks. Upon admission, he developed haematemesis and hypotension. Two sets of blood were drawn for the cultures, and they were found to harbour Gram-positive rod-shaped bacteria. However, these isolates could not be identified by using conventional methods in the clinical microbiology laboratory, including VITEK (bioMérieux) and Microscan (Dade-Microscan) analyses. To isolate the bacterium, blood samples were inoculated into standard BacT/Alert bottles (bioMérieux) and incubated at 37 u C. Bottles showing a positive signal were sampled aseptically and inoculated onto blood agar plates. The plates were incubated at 37 u C in air with 5 % CO 2 .
Colonies of strain LBY T were round, pale yellow and small (0.8-1.5 mm). Growth was tested at 30, 37, 42 and 50 u C; optimum growth of strain LBY T occurred at 30-42 u C. Optimum pH for growth was 7.0 (range pH 5.2-8.0). For further characterization, the isolate was cultured on blood agar plates and maintained in 25 % glycerol. Growth was observed in the presence of 2 % NaCl but not with 5 % NaCl. Growth was facultatively anaerobic. Cells of strain LBY T were 0.5 mm wide and 2.0-3.5 mm long. Terminal or subterminal ellipsoidal spores were observed. Strain LBY T was oxidase-and catalase-positive. Acid production from carbon sources was tested at 35 u C under anaerobic conditions with an API 50 CH kit combined with API 50 CHB/E medium (bioMérieux). Other tests were performed with API 20NE and API 20E (bioMérieux) kits. As conventional biochemical tests in the clinical microbiology laboratory failed to identify this isolate as representing any recognized bacterial species, we subjected it to 16S rRNA gene sequence analysis.
Genomic DNA for amplification of the 16S rRNA gene was extracted by using a G-spin genomic DNA extraction kit (iNtRON). The 16S rRNA gene was amplified with the universal primers 16S-F0 (59-GATCCTGGCTCAGGACG-AAC-39) and 16S-R0 (59-CTTGTTACGACTTCACCCCA-39) (Ko et al., 2007; Zhu et al., 2002) . Template DNA and 20 pmol of each primer were added to PCR mixture tubes (AccuPower PCR PreMix; Bioneer), and the reaction mixtures were subjected to 35 cycles for amplification. Each of the cycles consisted of 30 s at 95 u C for denaturation, 30 s at 60 u C and 1 min at 72 u C for extension, followed by a final 5-min extension step at 72 u C. The amplified PCR products were then purified for sequencing with a PCR purification kit (CoreOne). The purified PCR products were directly sequenced by using PCR amplification primers.
Initial comparison of the 16S rRNA gene sequence of strain LBY T (1450 bp) with those from the GenBank database revealed that it did not match any recognized species, and that it was a member of the genus Paenibacillus. Strain LBY T was related most closely to the type strains of P. macerans (96.2 % 16S rRNA gene sequence similarity) and Paenibacillus popilliae (95.4 %). The 16S rRNA gene sequence of strain LBY T and those of the type strains of other Paenibacillus species retrieved from the GenBank database were aligned by using the CLUSTAL_X program (Thompson et al., 1997) . Phylogenetic relationships among strain LBY T and recognized Paenibacillus species were determined via the neighbour-joining, maximum-parsimony and maximum-likelihood methods.
In the initial analysis, we retrieved and included the 16S rRNA gene sequences of the type strains of nearly all recognized Paenibacillus species. Nineteen Paenibacillus species showing a close relationship to strain LBY T in the initial analysis were selected for more detailed analysis. A phylogenetic tree reconstructed using the neighbourjoining method suggested that strain LBY T represented a distinct line of descent within the genus Paenibacillus (Fig. 1 T . Phylogenetic trees constructed with the maximum-parsimony and maximum-likelihood methods revealed relationships similar to those shown in Fig. 1 .
The cellular fatty acid (CFA) profile of strain LBY T was assessed by using a Hewlett Packard 6890A gas chromatograph and a MIDI aerobe method (Chem Station v. 4.02) at MicroID (Seoul, Korea). For fatty acid analysis, strains were grown at 35 uC on blood agar (pH 7.0) for approximately 24 h. The major CFAs of strain LBY T were anteiso-C 15 : 0 (43.8 %), C 16 : 0 (10.4 %), iso-C 16 : 0 (10.3 %), iso-C 15 : 0 (9.2 %) and anteiso-C 17 : 0 (8.3 %). The DNA G+C content of strain LBY T was determined via thermal denaturation (Marmur & Doty, 1962) . Genomic DNA was extracted and purified by using a G-spin genomic DNA extraction kit (iNtRON). The G+C content of the genomic DNA of strain LBY T was 51.3 mol%, a value within the range of 45-54 mol% reported for recognized Paenibacillus species (Ash et al., 1993) .
Strain LBY
T could be differentiated from P. macerans, its closest phylogenetic relative, in that it was unable to utilize glycerol, D-arabinose, mannitol, methyl a-D-mannoside, inulin, melezitose, D-xylose, L-fucose or D-arabitol but was able to utilize N-acetylglucosamine as sole carbon and energy source. In contrast to P. sanguinis, strain LBY T was able to produce oxidase. In addition, strain LBY T could be differentiated from P. sanguinis based on acid production from ribose, glucose, mannose, rhamnose, mannitol, inulin, melezitose, starch, glycogen, gentiobiose, turanose and gluconate. It could be differentiated from P. timonensis based on several biochemical characteristics, such as use of ribose, mannose, rhamnose, sucrose, raffinose and turanose as sole carbon and energy source.
Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain LBY T was related most closely to P. macerans, P. timonensis and P. sanguinis (Fig. 1) . However, levels of 16S rRNA gene sequence similarity between strain LBY T and the type strains of recognized Paenibacillus species were below 97 %. According to Stackebrandt & Goebel (1994) , strains sharing less than 97 % 16S rRNA gene sequence similarity should be regarded as representing separate species. Thus, strain LBY T may represent a novel Paenibacillus species. In addition, the biochemical characteristics of strain LBY T indicated that it represented a novel species of the genus Paenibacillus (Table 1) . Strain LBY T could be differentiated from P. macerans based on utilization of glycerol, D-arabinose, mannitol, inulin, melezitose, D-xylose, L-fucose and D-arabitol as sole carbon and energy source, and from both P. sanguinis and P. timonensis based on utilization of ribose, mannose, rhamnose and turanose. Strain LBY T could be differentiated from other Paenibacillus species on the basis of CFA composition. In contrast to P. sanguinis, P. timonensis and strain LBY T , the predominant CFA of P. macerans was iso-C 16 : 0 . The predominant CFA of strain LBY T , P. sanguinis and P. timonensis was anteiso-C 15 : 0 ; these three taxa could be differentiated based on the amount of C 16 : 0 (Table 1) . On the basis of biochemical characteristics, CFA profile and 16S rRNA gene sequence analysis, strain LBY T is thus suggested to represent a novel species of the genus Paenibacillus, for which the name Paenibacillus konsidensis sp. nov. is proposed.
T was isolated from the blood of a febrile patient. Because this strain was obtained from blood, a sterile site, it may be related to human disease. However, direct or experimental evidence for strain LBY T being the causative agent of human disease could not be obtained. A few species of the genus Paenibacillus, such as P. alvei, P. macerans and P. polymyxa, are known to induce infections in humans (Logan & Turnbull, 2003) . In addition, Paenibacillus massiliensis, P. sanguinis and P. timonensis were isolated recently from blood cultures, although their clinical significance could not be determined (Roux & Raoult, 2004) . Thus, the possibility cannot be excluded that additional Paenibacillus species may be associated with human disease. It should be noted that P. macerans, P. timonensis, P. sangiunis and strain LBY T isolated from humans belong to the same cluster. The relationships between this cluster and human disease remain to be determined. Cells are aerobic, Gram-positive, facultatively anaerobic rods (0.5 mm wide and 2.0-3.5 mm long). Ellipsoidal endospores are formed at terminal or subterminal positions. Grows optimally on blood agar at 37 u C and pH 7.0 (range 30-42 u C and pH 5.228.0); growth is observed at 2 % but not at 5 % NaCl. Utilizes L-arabinose, ribose, Dxylose, methyl b-D-xyloside, galactose, glucose, fructose, mannose, rhamnose, methyl a-D-glucoside, N-acetylglucosamine, amygdalin, arbutin, aesculin, salicin, cellobiose, maltose, lactose, melibiose, sucrose, trehalose, raffinose, starch, glycogen, gentiobiose, turanose and gluconate as sole carbon and energy source (API 50 CH system), but not glycerol, erythritol, D-arabinose, L-xylose, adonitol, sorbose, dulcitol, inositol, mannitol, sorbitol, methyl a-Dmannoside, inulin, melezitose, xylitol, D-xylose, D-tagatose, D-fucose, L-fucose, D-arabitol, L-arabitol or 2-ketogluconate. Positive for reduction of nitrate to nitrite, bglucosidase, b-galactosidase and N-acetylglucosamine, and assimilation of maltose (API 20NE system), but negative for production of indole, production of acid from D-glucose, arginine dihydrolase, urease, hydrolysis of 
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